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Abstract
A spatial database of geomorphometric parameters of 1:200 000 scale based on river basin
approach has been created for the Volga Federal District for the first time. Watersheds created
with semi-automated method of terrain and hydrological modeling in TAS GIS and WhiteBox GIS
were used as spatial units. DEMs SRTM and Aster GDEM and hydrographic network vectorized
from topographic maps were used as input data. Basic morphometric characteristics of relief
such as mean height, slope, slope length, height range, river network density and factor LS were
calculated for each watershed using the above-mentioned DEM. From zonal statistics for river
basins,  the  average  values  of  these  characteristics  were  obtained.  Spatial  analysis  and
interpretation  of  morphometric  characteristics  of  relief  based  on  existing  scales  and
classifications was carried out. The accuracy of the results was assessed by comparing with
characteristics calculated by 100m-resolution DEM based on topographic map of scale 1:50000.
Small average errors obtained prove reliability of the results.
http://dx.doi.org/10.21046/2070-7401-2017-14-2-98-109
Keywords
ASTER GDEM, Relief morphometry, SRTM, Volga Federal District
References
[1] Desmet P.J.J., Govers G. A GIS procedure for automatically calculating the USLE LS factor on topographically
complex landscape units//Journal of Soil and Water Conservation. 1996. Vol. 51. Issue 5. pp. 427-433.
[2] Ermolaev O.P., Mal'tsev K.A., Ivanov M.A. Automated Construction of the Boundaries of Basin Geosystems for
the Volga Federal District//Geography and Natural Resources. 2014. Vol. 35. No. 3. pp. 222-228.
[3] Kinnell P.I.A. Alternative approaches for determining the USLE-M slope length factor for grid cells//Soil Science
Society America Journal. 2005. Issue 69. pp. 674-680.
[4] Lindsay J.B. 2014 The Whitebox Geospatial Analysis Tools project and open-access GIS//Proceedings of the GIS
Research UK 22nd Annual Conference, The University of Glasgow. 2014. pp. 16-18.
[5] Maltsev  K.A.,  Yermolaev  O.P.,  Mozzherin  V.V.  Suspended  sediment  yield  mapping  of  Northern
Eurasia//Proceedings  IAHS.  2015.  pp.  326-332.
[6] Maltsev K., Yermolaev O., Mozzherin V. Mapping and spatial analysis of suspended sediment yields from the
Russian Plain//Proceedings IAHS-AISH. 2012. pp. 251-258.
[7] Moore I.D., Grayson R.B., Ladson A.R. Digital terrain modelling: a review of hydrogical, geomorphological, and
biological applications//Hydrological Processes. 1991. Vol. 5. Issue 1. pp. 3-30.
[8] O'Callaghan J.F., Mark D.M. The extraction of drainage networks from digital elevation data//Computer Vision,
Graphics and Image Processing. 1984. Issue 28. pp. 323-344.
[9] Panagos P.,  Borrelli  P.,  Meusburger K. A new European slope length and steepness factor (LS-Factor) for
modeling soil erosion by water//Geosciences. 2015. Issue 5. pp. 117-126.
[10] Wischmeier W.H., Smith D.D. Predicting rainfall erosion losses-A guide to conservation planning. Agriculture
Handbook. 1978. No. 537. US Department of Agriculture, Washington DC.
[11] Yermolaev O.P, Usmanov B.M, Muharamova S.S. The basin approach and mapping to the anthropogenic impact
assessment on the east of the Russian plain//International Journal of Applied Engineering Research. 2015. Vol.
10. Issue 20. pp. 41178-41184.
[12] Ermolaev O.P., Mal'tsev K.A., Ispol'zovanie tsifrovykh modelei rel'efa dlya avtomatizirovannogo postroeniya
granits vodosborov (Using dems for automatic plotting of catchments), Geomorfologiya, 2014, No. 1, pp. 45-52.
[13] Ermolaev O.P., Mal'tsev K.A., Mozzherin V.V., Mozzherin V.I., Global'naya geoinformatsionnaya sistema "Stok
vzveshennykh nanosov v rechnykh basseinakh Zemli" (Global geoinformation system "Suspended Sediment
Yield in the River Basins of the Earth"), Geomorfologiya, 2012, No. 2, pp. 50-58.
[14] Zaslavskii M.N., Eroziya pochv. (Soil erosion), Moscow: Mysl', 1979, 245 p.
[15] Zaslavskii  M.N.,  Kashtanov  A.N.  Pochvozashchitnoe  zemledelie  (Conservation  agriculture.),  Moscow:
Rossel'khozizdat,  1979,  207  p.
[16] Kiryushin V.I., Teoriya adaptivno-landshaftnogo zemledeliya i proektirovaniya agrolandshaftov (The theory of
adaptive-landscape agriculture and agricultural landscapes design), Moscow: Kolos, 2011, 443 p.
[17] Chentsov  V.N.,  Morfometricheskie  pokazateli  na  geomorfologicheskoi  karte  melkogo  masshtaba  (The
morphometric indicators on small scale geomorphological map), Trudy In-ta geografii AN SSSR, 1948, Vol. 39,
pp. 291-306.
[18] Desmet P.J.J., Govers G., A GIS procedure for automatically calculating the USLE LS factor on topographically
complex landscape units, Journal of Soil and Water Conservation, 1996, Vol. 51, No. 5, pp. 427-433.
[19] Ermolaev O.P., Mal'tsev K.A., Ivanov M.A., Automated Construction of the Boundaries of Basin Geosystems for
the Volga Federal District, Geography and Natural Resources, 2014, Vol. 35, No. 3, pp. 222-228.
[20] Kinnell P.I.A., Alternative approaches for determining the USLE-M slope length factor for grid cells, Soil Science
Society America Journal, 2005, No. 69, pp. 674-680.
[21] Lindsay J.B., 2014 The Whitebox Geospatial Analysis Tools project and open-access GIS, Proceedings of the GIS
Research UK 22nd Annual Conference, The University of Glasgow, 2014, pp. 16-18.
[22] Maltsev  K.A.,  Yermolaev  O.P.,  Mozzherin  V.V.,  Suspended  sediment  yield  mapping  of  Northern  Eurasia,
Proceedings IAHS, 2015, pp. 326-332.
[23] Maltsev K., Yermolaev O., Mozzherin V., Mapping and spatial analysis of suspended sediment yields from the
Russian Plain, Proceedings IAHS-AISH, 2012, pp. 251-258.
[24] Moore I.D., Grayson R.B., Ladson A.R., Digital terrain modelling: a review of hydrogical, geomorphological, and
biological applications, Hydrological Processes, 1991, Vol. 5, No. 1, pp. 3-30.
[25] O'Callaghan J.F., Mark D.M., The extraction of drainage networks from digital elevation data, Computer Vision,
Graphics and Image Processing, 1984, No. 28, pp. 323-344.
[26] Panagos P., Borrelli  P., Meusburger K., A new European slope length and steepness factor (LS-Factor) for
modeling soil erosion by water, Geosciences, 2015, No. 5, pp. 117-126.
[27] Wischmeier W.H., Smith D.D., Predicting rainfall erosion losses-A guide to conservation planning. Agriculture
Handbook, US Department of Agriculture, Washington DC, 1978, No. 537.
[28] Yermolaev O.P, Usmanov B.M, Muharamova S.S.,  The basin approach and mapping to the anthropogenic
impact assessment on the east of the Russian plain, International Journal of Applied Engineering Research,
2015, Vol. 10, No. 20, pp. 41178-41184.
